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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for simply 
introducing an extracellular substance into a specified target 
cell. 

SOLUTION: This method for introducing the extracellular |f '' | ' ' ' \ ~\ff--~-- - 

substance into the cell comprises placing the cell in a liquid * 
in which the introduction-target substance exists, in a gel, or 

on a surface of the gel, irradiating the liquid, the gel, or the j / .' ? 

cell with a pulsed laser beam by focusing the beam thereon, i i i 

tentatively changing a structure of a cell membrane of the 
cell by an impulse wave brought about by the irradiation, and 
introducing the substance into the cell. As illustrated in 
figures, the method is concretely conducted, for example, by 
irradiating a cell chamber 10 so structured as to place the 

cell 4 in the liquid in which the introduction-target substance , Z ' : 

exists with the pulsed laser beam 22, focusing the beam on a 

position inside the liquid, tentatively changing the structure * - > 

of the cell membrane by contacting the cell 4 with the 

impulse wave 23 brought about by the irradiation, and 

introducing the substance into the cell. The substance is, for 

example, introduced into a specified sole cell 8, as illustrated in Figure A, by controlling the position 
on which the beam is focused, or into cells arranged in a specified range, as illustrated in Figure B. 
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iciD, l^ — — 2 2 ©|fc3teffi«£lI»T?£ 

[ 0 0 3 6 ] 

1\ iSft>M-io (H 1 rt©wjg 5 mibus 4 ^ibbl, tn^M 

Iftil 1 © X x - 3? 1 2(C|t3„ fit, CCDA^l 6T\ iffl U * * > >S - 1 0 
F*3©«l?£fl§§IL, iWtt^IE^ftft^o f LT, /*;l/XU-*f-©*»ffi«*«S 20 

<fc r> fc ; Xx-^l 2"Pi8t«. oi,^, /S;l/X l/-tf-fH#Ss« l 7 
fc«tt)^;bXU--»f-2 2MML, MIBft^XxATM^tlllLTifflSS*-^^ 

S„ B3 Aftt, *W«fi 4 Ix-lf - 2 2 *«3fcS«-TflB 

*fLfc«H£^L, 03 BT'tt, «W«fi4©MJBJlifc:/<;l/X U-"»f- 2 2 *.JfcftS-£T 

aa#Lft«i6*iSf , /^wi/-f-2 2^i*l rc%iftici5^Tffiwm 2 3 # ± u . c 

tlfcioTifiajS 4 ©MSI©«Btf-f$imcMLTM^©*Ai WMtfffrteJR 

9 &g;ft §<, 

[ 0 0 3 7 ] 30 

V»T\ HlRtfB3fcB-*tt-liB-!«Ff%ftlT^5. Jf, Oft 
©iijl5 ±{ci-IfiiS8 *-&«jWBSM #SB«£ft;rcS«6 fcx^-f F#^X l ±fc 
62ft L , Mfax-7-r FA*7X1 kX^-U-- 2 {:*A-if7X3fc*»6»iS?n«SIS*- 
#A-r§iJK^^.ty^T'^fc-ro ?LT, ffHfcff. M$©M^2lAS« (H2#I) 
fcffll^T A;l/X U-1f- 2 2 fcB&ftff S„ ISIHfc^-r «fe 5 MfB^X U-tf- 2 2 * 

, MiaMiiis s ©±xfTM2-e, ^ntc ± o^£tsi*S2 3 zmmmmmms © 

M§l©^«-B#Wfc:i£{fcLTMB§^©MMK 8 fylc®. 0 
ft£o ftt75\ fl&J&jSLT^SMiB^lfiiBfcJ&JSLT^SfflJS©**^ # £ 15 H © IB IS 40 
^gfillkLTiAt^l^tt, MtLHL B 4 B © «fc 5 tc LTfr 5 C k* t *P * So HB 
fcfe^T, B 4 A i: H-gP^-fclill-W^^^ LTV^So 0 4 Btitkfe!), /*;l/XU 
-If- 2 2 (DMKiZW t % fn^5i£t§ISt2 30At?^I®t§ci:T, Mia 
#SISH©liE^ffi*M2 3*g|Mn«, eft &©lfflfifc©*M^MSr«ATt? 

So 

[ 0 0 3 8 ] 

. MMISfcfeSMfflWtgT&Sc, B 5 fc^-r «t 5 MftlfflM©fffifl§ 

fty;^-30^ffllL, £ ftfc^;l/X I/ — If- 3 4 ttmMttllf&^o fflfi^-ir 
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A;l/X ls — V ~ 3 4 14, *7t P>X 3 5 ^O^^^^Jljg L, fflfi f- -v V ^ - 3 0 ft © * 
32*Tl7Kt«c f * t. mftVLWIty&t LTWS3 6 M£L, C ft «A 3 1 

[ 0 0 3 9 ] 

*\ 19 B<DiffiiSB^ffl^Tiit« 0 HHtfe^T, H 1 S. tf H 3 [WI - g|$ # fi 

LT^So Sf\ B9 B-l t^f±5t 4 IMB^* 1 0 (H 1 M 10 

mmmT'&zmn^xtt&ffiffi.ffi.? 4 1 ^MtasfWM 4 ±fci2«-r § 0 m?x&m 

I8?4 lli, H B fc *s v> T 2 ffle « S ft T ^ * tf, * W i: T 3' l SB JB fc 9 4> ft < i: fe 
1« ft If J: ^ „ o^fc, ES9 B-2£*t±5t, «W«8lfi4**6-S©Siat©?S*fc 
A;VXl/-f-2 2 5:l3t?^Tlltt§o A;PXl/-f-2 2©I)KfilJ:, 
IS£fsaS*»2 3 MIS L, «tt?Xtt«»«e? 4 1 16 4 tcffiff 

12 3*stt^-&«t. a«Mfi4 (Dmrnmomm^-mm^mitL. b9b-3so*b- 

[ 0 0 4 0 ] 

MI5M?Xl4MM?0«A#&©^<9ffi<9«, 11 OBOffillSl^ffll 1 ! 20 

2§A7JS;{4. M^OH 9 {c^-r#A^»icfe^T, MfB«l?3?J±MM? 4 lRtf« 
MM 4 fr£g§ftM#fc^X b-->f- 2 2^«3*TS#t2z:fcli:ftitT 1 Hi 
0B-2(cSfj:^t, /*X;H^-tf-2 2 M 12 « tt ? X tt HE US IS ? 4 iotTX 

ifi « © ffl B k 5c * * s e t as «- -r -s m a tj £ t? $ § „ 

[ 0 0 4 1 ] 

tt*. DNAtfftL^fttt? «r*EEfc «fc Dfel^L, ffl SS ft ft * A "T 

*^H^cD»A^ST'^n«. d n A-e*»Lfe&«ft?%ffi^T, wjeoafijcae.?* 30 

[ 0 0 4 2 ] 

lt, w^ttf. mem^m t trie? ^m^tiis . mismmmt^ % .„ m 
fH«e?{±, # fc m n ? ft & ««h?^ ^{tH?^<D«e?^fe(f e.n§ 

[ 0 0 4 3 ] 

o€fc. *J8i<DH»«(to^TJt8«li:«*TRiflt5, fe^L, #5811814* j«T<D 

[IMl] 40 
[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

(Mfl.M*AJiIiB) 

IT, S4iiM7iAh#f^>f77-l'7l/-f- (8 0 0 nnu 1 2 0 f s. *H 
Spectra-PhysicsttS) £ ffl ^ 0 S»U>Xl 4 14. ^tfl 0 0 !) , BRDft^ 

i. 2.4©feo U'j^u«a^a») *ffl^ft. umib, ny-^-ji-uyx 50 
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2 0*ffl^t, Ifil 1 ©*S«ffifc:£3fc3ftS «fc 5 {CHS bfto /^;VXl/-f-2 2© 
£ftSU±, ¥M 1 M m©P3J£i: bfto MfBb-tf- 2 2 ©Sgli, A / 2 ® 1 8 Rtffil 
ft« 1 9 TUBS L ft c 
[ 0 0 4 6 ] 

ftttttUgti. 7^X4*OWSIiN I H 3 T 3tt*«ffl bfc„ C©*im8£, MIBIffl 
(JJ»»5.0 0(im) ±1?ig«bft 0 ^©igtffi^b 
f , Dulbecco's modification of Eagle's medium (DMEM) * ffi ffl L ft 0 ffieg«©#SU± 

[ 0 0 4 7 ] 

(iAt^ D N A) 

MiaiffllSt#A-r 5 D N A LTx 7^^-GF.Py7XU* (pEGFP-Actin) £ M 

bfto C(D^7X?F«o. l m g /jt 1 <Dm&~£wsmMM?- -V >^-©Mwatg*$« 

fabfto MfBpEGFP-Actin:/^ X 5 F Si BD Biosciences C lontech (No . 632348)*± ?> H A 

**HS*fro fco A«HiH± rfi|6©QUIAGEN Plasmid tlaxi Kit (QUI AGEN No.l2163)%ffl 
IV ^7McSft0^nF3-;l/tfoTiSLf:. f# 5 ft ft 7 =y X 5 F © 5 % 50 ji g£ 
Mb, Bjgx * / -;1/tt»*fro tcm, &St«tcaftbTNuclease-Free WaterCProaeg 
a No.EiiiB)tco.i ^ g/M l i: a S <fc 5 tiSIT, cn*»fi?«Al<:«l8Lfe. 
[ 0 0 4 8 ] 

tt«*iattts-t^ Mf5«»xx-^ i 2 c tt\ -jest is ©kbit? «■ in is© 

e©«£B*ffiV , TW9i'tSo RIBicfcVT.* 0 1 RtfB 2 t H — Sfl^ fc fi -H — flF^fctt 
LT^So IU0{c^t-«fe^{c: N IfiOttXf-f 1 20±KHBIfif-ir>M-l 0 £1B 
It«t, I*Sii(x, y) = (a,, b,) Kffi«-rsiffllfi4lc»LT*ffl 

« 3 7 cntJ: -a TMiaiBsa 4 viKsti ca 6 a) , -sinusal*, m 

MIXf-fffl^T, -&tg1£* (x, y) = (a,, b,) fc ffi S "T « ffl IS 4 *# b 
ftttS*3 7^SM?n, Cftfc£^TMf3M4^g|g|£n5 (I6B) „ t ©-*©! 

4^it?„ ^v/I^^i^-riv^r/X^Xr- ;S/l/X b-tf-£Mb 

fc J: * IBB© *{fc *•»» b o 

[ 0 0 4 9 ] 

(^7 X = F D N A ©*A) 
151 8 0fflO-N I H3 T 3*fflS&^i$3 Off -JO^/b-^t^lt, % © V - 7 £ t © 

b-if-^M m7t?-&s UETi'f y-G F P^7X5 KOHASffoft. M12» 

Ait «hb^9X5 K*«»«-r* g f p oat«*«*-rs z: kT?«sbfc 0 Mwams^, 

BUfHv/l/^* i7^ A7/X^XrAt\ b-if-M^ 1 2 B# PeS £ £ % o ft <, ^ © 
m«D-M^r® 7 tit. 17A-1, A-2, A- 3, A- 4 (B7A^-^) RtfH 
7 B - 1 , B — 2 , B-3, B - 4 (B7B^-/) © & B &± , l/-f-M 3 6 0 n 
J/pulseTf iMJfiOSg^ 520(i m«7Sr ft© L fc«B© 5 l5©20©|ffljS©fa§g 

agjicD-wefc^ t\ 0 7 a 7fr--?Rx$ b ^;v-/©?nftitfe^T, a-i, b- 

1 fcfc b-"9 , -S8t*tff©8jS«£jSb* A-2, B - 2 J± b- If - g&tf M© 8 36'« *i b 
, A-3, B - 3 It U~-*f-mM 1 2 l$|fflft©8ifi«*ib. A- 4, B - 4 J± , b-">f 
— fiSlfl2^raft©^)t«*ifo H7A-2, B-2Cf tl?tl©Bt^ti5 !f 
M©M&i, S«fcS5*bTfeD^«t±«»«n«:^ofco S ft . B7A-4, B-4 
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[ 0 0 5 0 ] 

gli: LT, U-tf-aiSEtf 1 8 0 n J/pulse© gg*fffllg 3 0 fltSlT, 3*A 

ffljg 1 2 M#T, l/-f-Ifi^36 On J/pulse© *£- K: !S ATM IS 3 5lfcMLT, 
^AlffllS 2 0 X, mXmmii, ^ ^ n, 4 0%SO*5 7%f$oft 

[ 0 0 5 1 ] 

%©Mfr& = f© g f p tgat sfut^MSEsnfco =&fe. 7^ 

X 5 FDN A £-g-??M»;ta ^^-*W«Lfcl^jS*gJpfcLfco 111 

i8j1«&;3?L* 18B(i, ^ © StM^f o H 8 B fc *5 ^ T L T 1^8 ffligtf , DN 

A©e«»A*«fTtotiftiBJBT?**o c«J;5£, @Iift?tt, UE^xshdna 

[ 0 0 5 2 ] 

Lfe&fitlS? (BBInternational, EM. GC50) fcJfLT, ffifB&«ft?fr5 

Me&«ft?<D»Jfil*I'\©*A&fTo;fco U£4afi??)*ili, 5 0nmT'$>*) 

. IBftyM-, «^#MAJil£BRt>-|IMKJ±. Ilil i:ilti©k©*l£ffl 
Lfco 

[ 0 0 5 3 ] 

S"f, ^«tt?**«*fc»«S#TMB«««lBR:f*3H« < &fe. oft, &«tt?fr 
, 1 |i J/pulse©7 x A 1 kHzT- 5 0shotMLfc o ^Di?*l9 {C^f 

[ 0 0 5 4 ] 

B9A©I*i?Kt6^T, H«OH^tt, ««iffllfi4 ««©Rft, 
tff7 4 1 fci^L. £T©X*--;WS-ft. 2 0 f ra?gt, 19Bli, £H©fi&i!§fc 
fett5iffiIS0T*$^ o H 9 A-l ft. 4 1 «Mfl§ 4 lc#|ltl^ 

1f-8l«-MOSl»*?Jl© — «**L % B9A-2RtfA-3tt, ^ft^'ft, 

tSff 1 #iOl»i?S<D-i?:^to m 9 A-2 Rtf A -3 fc "T fc 5 » «IIB«f*-» 
©fS£fc, £1&gt©ft£&ff (ISM) fr&MB&*tt : ?tfiH*.fco f LT, £ffitt©£ 

MS* Win IB 1*1 few SB** fc, 19A-4fcgti9li:, MIB&fRtt^tffift? 
tlfe (U-*f-BHfft5 . 6#) o ltGftitt?«)*«$tttSS 0 nraT?fc»K »# % 

«ft?fts ^©«a«»^#P«k:i8f^fea6«tfI-nr«Tf« iloJ;^, Ifiol* 
fI«:ffJIt§ C T£«i?©2» A«fgL/co 
[ 0 0 5 5 ] 

* n fc o 

[HM3] 
[ 0 0 5 6 ] 
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«tt?l£T©*«*fflJS©*ffllSJiii: Lfcfiltttt. *»«2i:H«fclT, *«8IIS±ictf* 
[ 0 0 5 7 ] 

, ^URSiMlfc^L. feTOX^-AA-tt^ 2 0(im*/^t. $ > 81 OBli, 0 
1 0 AOfnftltSlSt^WffifiSHf*?. HI OA-lli, 4 1 mm 

J64fctf»LT^S -if- W »M o "To HB©^< 

?© 3 ^> ?i ta Lii^si^nTvs^ae? 4 1 otToiEii^ 7x a h#^--tf 10 

-2 2£*ft£-£fc 0 110A-2RtfA-3li s 7xi h»l/-1f-2 Z %I 

If ItS^StTfgt^^fStftitSRtf 3 . 7#ftoif«?lo-«!4St. H 
10A-2RtfA-3tf*tk*!), MIB P-if-Mog^ * ft tt « © ffl KM tt* L 

wzmmmmmmft i^mm-r % t , hi 0 a-4 ©isti?S£^t * 5 t, mib^:«js 

?4 1 tf*l3K3ftfc (l/-f-lSS5 .6 0) o 
[ 0 0 5 8 ] 

coshes, <kM%L=?tfmmmmicttmLT^z>miiic. mm^mn^^nmir ?>m 

WE*W«firtfc»A7f** c fctfilBSftft, 20 
[M±©*!JMBg14] 
[ 0 0 5 9 ] 

it, ««t?*»k fro, IBlc4JL«Hlt*4<t«i:ktfT*8*^SttT*«, s 

oli^gWMtiAtt, ^©^rm^^-SfflBa u^;VXa^3r lx ^ ;i/ fp ffi f 3 c i: 30 

r * ✓ n 5?- © MSft **«t? * * a 
[Hffi©S8«M] 

[ 0 0 6 0] 

[Hi] Hit±> +>A-(D-Mi&^tisn?s«„ 

[02] 02 li, *SW£ffiffit«ifi^«Jl*ASiO-«!*^t«S8T?S«. 

[H3] h 3 a s tf b t± , *«wfcfe^«^^^^-if-^i*©-«i*tttw-r«esH-e 
[14] @4 AstfBii, *&wizi3V srtfrxi'- , ¥-mkf<D : t<Dm<Dm*mmirzm 40 

[ H 5 ] B5ti, if m m fc *3 if Z> f% )V 7, U - if - M M © £ 5 & § * © ffi © M * i£ W ? S S 

[H6] B6ARO*Ba, ^'f A7^A7^X~>XfAlI©-M*^tHt'$3 

[0 7] 07A-l~A-4RtfB7B-l~B-4tt, #58 9J © # A 7? & © * © ffi© M © 10 

[08] |8ARtfBii, 7°7X5 KDNA©gMi|glAOllSI^itfS - efe5 

[09] 89A-1-A-4H, *J80§©«#?®*A#ife ©-M<Dlf i?lT*$ 5 , H 50 
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[HI 0] HI OA-1-A-4H:, ^floMfciAJS^fcfoioifi?! 

T-fe!), noB-i~B-4ii, ^n^n, Mias««?s©»fiB«SHT?aB«o 

[ 0 0 6 1 ] 

2 — -fr — 

3 — ;*r^X 

4 USS 

5 3IH 

e as 

8 MMB 

i o mm?* y*- 

i i mmm 

1 2 Xx — i? 

i 3 ^yfy^-uyx 

1 4 »%P>X 

1 5 ftm^y? 

16 CCD*^7 

1 7 /^>l/Xl/--»f-»#»« 

1 8 A/2« 

1 9 S^fi 

2 0 

2 2 /S/l/X U-"»f- 

2 3 

3 o yt^tfr 
3 i mm 

32 »A-r3M£#t?$ 

3 3 rtfrxu-v-mstmw 

3 4 /^;l/X U — If — 

3 5 P>X 
3 6 

3 7 ^fflTt 

4 1 




[0 4] [0 5] 




im e ] 
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